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Introduction and Purpose of the Meeting

Dr. Costel Denson (University of Delaware), Chair of the Board of Scientific Counselors (BOSC)
Executive Committee, called the meeting to order at 9:00 a.m. He indicated that the purpose of this
meeting was to conduct a program review of the Office of Research and Development’s (ORD)
particulate matter (PM) research program. He explained that the BOSC provides independent advice and
counsel to the Assistant Administrator of ORD (AA/ORD), including evaluation of research procedures,
policies, administration, and other program management issues. Dr. Denson indicated that the subject of
this review is the self-study questions that were submitted to ORD. He thanked the ORD staff for
submitting timely responses to those questions and he acknowledged Dr. Peter Preuss’ (EPA/ORD/
NCERQA) efforts in distributing the questions and organizing the responses. Ms. Shirley Hamilton
(EPA/ORD/NCERQA), the Designated Federal Official (DFO) for the BOSC, asked participants to
complete and sign the travel forms included in the meeting notebook.

Dr. Denson introduced Dr. Hal Zenick (EPA/ORD) who was representing Dr. Norine Noonan (AA/ORD)
at the meeting. Dr. Zenick thanked the BOSC members for providing input regarding the coordination,
collaboration, and communication associated with the PM program. He asked the BOSC to provide
feedback on how well ORD is coordinating this program across federal agencies and stakeholders, and
suggested that this review could serve as a model for reviewing other programs.

Dr. Preuss welcomed participants and introduced the Laboratory/Center Directors present at the meeting,
including himself, Dr. Larry Reiter (EPA/ORD/NHEERL), Dr. Gary Foley (EPA/ORD/NERL), Dr.
William Farland (EPA/ORD/NCEA), and Dr. Hugh McKinnon (EPA/ORD/NRMRL) who was
representing Dr. Timothy Oppelt. Dr. Preuss asked the BOSC Subcommittee members to focus on the
management of the program because other groups (e.g., National Research Council/National Academy of
Sciences [NRC/NAS], Science Advisory Board [SAB]) were reviewing the scientific issues. He
reminded the participants that Mr. Henry Longest (EPA/ORD) had asked the BOSC to undertake this
review to ensure that ORD is doing everything possible to enhance coordination, collaboration, and
communication. Dr. Preuss pointed out that the BOSC report on the PM research program review will be
widely distributed. He asked that reviewers identify both strengths and weaknesses in the program
management (i.e., what is going well and what needs to be improved). Dr. Preuss acknowledged the
tremendous efforts of the ORD staff who helped prepare the responses to the self-study questions.

Dr. Denson introduced Dr. Joe Elder (EPA/ORD/NHEERL) who will work with the Subcommittees to
develop the BOSC review report. Dr. Denson asked that the Subcommittees prepare and submit bullets
for inclusion in the report of the Integration Subcommittee by 3:00 p.m. on Friday. He indicated that the
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Integration Subcommittee will be responsible for pulling the entire report together with the help of Dr.
Elder. Each Subcommittee will prepare a report that addresses ORD’s responses to the self-study
questions and the issues discussed during the interviews. He reminded participants to address the six
questions in the charge from ORD when preparing the Subcommittee reports.

ORD’s PM Research Program

Dr. John Vandenberg (EPA/ORD/NHEERL) outlined his presentation on the management overview of
ORD’s PM research program, which included the context, drivers, management structures and approach,
and response to self-study questions. The context for the PM research program is depicted in Figure 1.

Figure 1. Science for a Purpose: Research Linkage to
Framework for Air Quality Management
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Research

Implementation Research ) Environmental Conditions
(Atmospheric science, Monitoring/Modeling
source characterization, Emission/Inventories
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Dr. Vandenberg identified the following three drivers behind the PM research program:

<> Driver 1: Presidential—Federal Particulate Matter Research Coordination. “The EPA, in partnership

with other federal agencies, will develop a greatly expanded coordinated interagency PM research
program. The program will contribute to expanding the science associated with particulate matter
health effects, as well as developing improved monitoring methods and cost-effective mitigation
strategies.”

<> Driver 2: Congressional—Research Budget Expansion. Congress nearly doubled the budget for
EPA’s PM research program for fiscal years 1998 and 1999, with the requirement that EPA contract
with the National Research Council to identify priorities for near- and long-term research.

<> Driver 3: Scientific—National Research Council (NRC) Recommendations (1999). These

recommendations include:

A e AR S e

Outdoor measures versus actual human exposures.

Exposure of susceptible subpopulations to toxic PM components.
Characterization of emissions sources.

Air quality model development and testing.

Assessment of hazardous PM components.

Dosimetry: deposition and fate of particles in the respiratory tract.
Combined effects of PM and gaseous pollutants.

Susceptible subpopulations.

Mechanisms of injury.

October 1999 BOSC Executive Committee Meeting Summary



10. Analysis and measurement.

Dr. Vandenberg noted that the NRC revised recommendations 3 and 4 above from the list published in
1998. He pointed out that EPA’s PM research program is consistent with the 1999 NRC
recommendations. He also mentioned that the Committee on Environment and Natural Resources
(CENR) is expanding the charter of its Air Quality Subcommittee to more actively encompass all
federally sponsored PM research, including health research. The NRC believes that this expansion should
be encouraged to promote greater coordination of federal resources on PM research. Dr. Vandenberg
indicated that the Air Quality Subcommittee would serve as the focal point for cross-agency coordination
at the federal level. Dr. Vandenberg presented the CENR organization (see Figure 2) and how EPA’s PM
Program Coordinators relate to that structure.

Figure 2. CENR Organization

Committee on Environment and Natural Resources
Norine Noonan, EPA Representative

Air Quality Research Subcommittee
Martha Krebs, DOE; Dan Albritton, NOAA; Bob Perciasepe, EPA

PM Research Coordination Working Group
Bill Farland, EPA; Anne Sassaman, NIEHS

Program Coordinators
John Vandenberg, EPA; Jim Vickery, EPA;
George Malindzak, NIEHS; Jim Meagher, NOAA

Participating Organizations
EPA (ORD, OAR); DHHS (NIEHS, NIAID, NHLBI, CDC, ATSDR, NIOSH); NOAA; DOD; DOE;
DOT; DOI; USDA; NSF; NIST; OSTP; NASA; TVA; USGCRP; USGS; HUD; USFS

Dr. Vandenberg commented that there has never been a federal program that involved this level of
interaction among so many federal agencies. He noted that ORD coordinates the PM research program
using a matrix management system. This system is depicted in Figure 3.

Dr. Vandenberg explained that the research is conducted using a team approach, and input always is
obtained from line management. He noted that the Assistant Laboratory Directors (ALDs) and Assistant
Center Directors (ACDs) have little role in implementation; their primary focus is management and
integration. Dr. Vandenberg stressed the importance of the feedback loop between integration and
planning, which enables the research findings to be integrated across the ORD matrix.

The ORD PM research planning structure is presented in Figure 4. Dr. Vandenberg serves as the National
Research Program Director. He pointed out that there are only four programs within EPA that have been
assigned a National Program Director. All four of these programs are very large, highly visible, and
integrated across multiple Laboratories/Centers.

October 1999 BOSC Executive Committee Meeting Summary 3



Figure 3. ORD Matrix Management
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Figure 4. ORD PM Research Planning Structure

Bill Farland, Executive Lead
John Vandenberg, National Research Program Director

l
PM Effects Research (NAAQS)

John Vandenberg (StrategyPlan)
Les Grant (Needs)

Implementation Research Planning
Jim Vickery

Emissions Characterization
Atmospheric Science
Monitoring/Modeling

Risk Management

Epidemiology
Exposure
Mechanisms/Toxicology

Dr. Vandenberg indicated that the PM planning team participants include team management, core team
leads, and key staff. He noted that the participation of these individuals is important for planning,
coordination, and integration. Dr. Vandenberg presented the research matrix depicted in Figure 5. He
explained that three asterisks indicate more involvement and one asterisk refers to less involvement (but
some involvement is required).
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Figure 5. Research Matrix
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Dr. Vandenberg provided several team examples to illustrate how the research efforts were integrated
across ORD Laboratories/Centers. These examples are depicted in Figure 6.

Figure 6. Team Examples

Cross-Division
Mechanisms of toxicity

< HSD <o ED >

Measurements/Models AMD HEASD
Cross-ORD

Epi-exposure NHEERL NERL

Source-effects NRMRL NHEERL
OAR-ORD

Supersites OAQPS ORD

Chemical speciation OAQPS ORD

Cross-Feds/Private
Atmospheric Sciences
Inventory

EPA-NOAA-DOE-industry
EPA-HEI-NARSTO

HSD = Human Studies Division, ETD = Experimental Toxicology Division, ATM = Atmospheric
Modeling Division, HEASD = Human Exposure and Atmospheric Science Division, and NARSTO =
North American Research Strategy for Tropospheric Ozone.

Dr. Vandenberg explained that, at different levels within ORD, there are teams to foster interaction
among different Laboratories and Centers, and with the Program Office and other stakeholders. Team-
based research planning and implementation that cut across institutional and disciplinary barriers was of
high priority and a strength of the PM program. An example of an effective team has developed between
the ORD and OAR regarding ambient monitoring systems.

The relationship between monitoring and research is illustrated in Figure 7. Dr. Vandenberg pointed out
that EPA was criticized for not integrating monitoring with research. EPA addressed this criticism by
formalizing a structure to create a bridge between the Office of Air and Radiation (OAR) and ORD. This
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adaptive management approach responded to the criticisms and fulfilled the need for integration. Dr.
Vandenberg mentioned that this framework was applied in recommending sites for EPA’s Supersites
Program. This is an effort to characterize the ambient air in different locations throughout the United
States.

Figure 7. Research/Monitoring Organizational Chart
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- Committee on the Environment John Seitz (OAQPS) - NAS
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Leads: John Bachmann, Rich Scheffe, OAR;
Jim Vickery, NERL; John Vandenberg, NHEERL
Co-Chairs: Mike Jones, OAQPS; P. Solomon,
NERL
Participants: OAR and ORD staff

Participating Research Groups and Contractors
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Management Measurements Analysis Assurance

Dr. Vandenberg described the communications activities undertaken by ORD to inform the public and
private sectors about the research being conducted and the results obtained. These communications
activities include: workshops (e.g., Atmospheric Science/Exposure/Health), organizational meetings (e.g.,
CENR PM Working Group), conferences (e.g., 3" Colloquium on PM Health), reports (e.g., NRC
materials, publications), and e-media (e.g., Web site construction). He mentioned that ORD is working
with the Health Effects Institute (HEI) to develop an inventory that will identify the research being
conducted and the organization that is doing the research. EPA is taking the lead on developing this
inventory in an effort to identify gaps.

Dr. Vandenberg presented the following responses to the self-study questions prepared by the BOSC:

Question 1: Research coordination of PM research vis-a-vis the risk paradigm
Answer: Teams: cross-federal, cross-Laboratory/Center, and cross-Division.

Question 2: Integration with others
Answer: Through planning, inventory development, peer reviews, and science workshops.

Question 3: Integration to address highest priority needs
Answer: Functional, horizontal, research/monitoring, and intramural/extramural integration.

Question 4: Leadership and results communication

Answer: International ORD scientific leadership; lead others via sponsorship and strong
contributions to domestic and international planning and research activities.
Communications varied and numerous.
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Question 5: Risks, problems, and vulnerabilities; monitoring progress

Answer: Monitoring expanding rapidly; GPRA requires formal commitments to products and
goals on an annual basis (GPRA is a good progress tracking tool). Science unknowns and
resources are always an issue.

Question 6: Adaptive management and response to change
Answer: Matrix management approach is flexible, strong core team (with fall-back staff if an
individual leaves EPA) and clear research directions yield responsive program.

Question 7: Human resource management

Answer: Line versus ALD roles are clear vis-a-vis hiring and management oversight. Recognition
including promotions, awards, and job satisfaction are important incentives to staff
development. Most staff working on this program have high job satisfaction.

Dr. Denson thanked Dr. Vandenberg for his excellent presentation and opened the floor for questions.
Dr. Vandenberg indicated that if he could not answer a specific question today, he would provide an
answer as soon as possible. Dr. Frederick Miller (Chemical Industry Institute of Toxicology) asked how
many of the 200 FTEs are conducting research and how many are responsible for oversight/management.
Dr. Vandenberg responded that of the 60 people in NHEERL, there are 14 responsible for planning and
management (approximately 20 percent). Dr. Reiter indicated that about 15-20 percent of the staff in
NHEERL are responsible for planning and management. Dr. Preuss added that there are a number of
others working on the PM issue through grants and the centers. In addition, some of the Principal
Investigators (PI) at EPA generate knowledge as well as manage research. Dr. Thomas Burke (Johns
Hopkins University) pointed out that the authority is at the executive level. Dr. Farland responded that
the Executive Council, which includes Norine Noonan, Hal Zenick, Gary Foley, Larry Reiter, Peter
Preuss, William Farland, and Tim Oppelt, makes the final decisions based on guidance from the research
planning teams. One participant asked how ORD coordinates the PM program with the National Park
Service and other countries. Dr. Vandenberg responded that the National Park Service is involved and
has been very active in the Subcommittee on Air Quality. With regard to coordination across
international organizations, Dr. Vandenberg indicated that the World Health Organization (WHO) and
similar organizations have been involved in the planning process. Dr. Jim Vickery (EPA/ORD/NERL)
pointed out that NARSTO includes Canada and Mexico. He noted that European countries, South
America, and southeast Asia also have been involved in planning activities.

Dr. Michael Kavanaugh (Malcolm Pirnie) asked about the right metrics for evaluating a program from a
management perspective. What are some specifics regarding the metrics that EPA would like the BOSC
to use in evaluating the program? How are the resources divided between management and research? Dr.
Vandenberg replied that the same type of metrics that would be appropriate for monitoring progress
would be appropriate for the PM research program. Some are broad; for example: How do you sustain a
budget? How does EPA communicate with Congressional staff? Other metrics are narrow; for example,
science accomplishments. He indicated that the narrower measures are more difficult to identify. One
means could be to look at the impacts. Examine the air quality criteria document to determine how
science is improving decision making and standard setting processes. This is difficult, but not impossible,
to do. Dr. Preuss mentioned another metric: To what degree has EPA currently identified gaps and
worked with others to ensure that the PM program is filling those gaps? This will be critical if EPA is to
have any answers to include in the criteria document.

Dr. Vandenberg pointed out that GPRA ties together the tracking of performance and accomplishments
with the actual impact. He noted that to attain the standard in 2010, there are a number of earlier goals
that must be met. The GPRA performance measures tend to be outcome oriented and ORD has developed
a multi-year research plan to help identify the products and outcomes that need to be achieved by 2004.
Dr. Farland added that GPRA is designed to deal with outcomes rather than outputs. If the major goal is
clean air, then all of the annual goals and measures are tied to that outcome goal. He noted that this is not
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an easy task for science agencies. Dr. Denson asked if ORD has prepared a “mock” GPRA report as
others have done. Dr. Farland responded that such an exercise is underway. He added that EPA is
required to prepare a GPRA report annually; the report is due in March 2000. He noted that it is very
difficult to justify the PM research program on an outcomes basis rather than an outputs basis. Dr.
Denson pointed out that this is a vulnerability. ORD must be ready. He asked ORD to provide a GPRA
chart that indicates when certain goals/outcomes can be achieved. Dr. Preuss indicated that ORD has
been working on a multi-year plan that identifies annual goals. He noted that EPA’s strategic plan was
formed around GPRA. Each Office has developed a series of goals and measures for each year. There
also are a number of pilots underway for which there are 100+ measures over the next 6-7 years; these
will be used to measure future programs. He believes that EPA is far ahead of any other science
organization in dealing with GPRA. Dr. Mitchell Small (Carnegie-Mellon University) asked if Dr. Preuss
could provide the BOSC copies of the multi-year plan. Dr. Preuss responded that he will provide the
BOSC copies, but he is not sure when the plan will be completed. Dr. Rae Zimmerman (New York
University) asked how ORD determines if a study is good. Dr. Vandenberg replied that a formal criteria
document will be prepared. This document is developed with significant input and undergoes extensive
public and internal review. Subsequently, a staff paper is developed that explains what the science means
to decision makers. ORD plays an important role in staff paper development to ensure that the science is
being used appropriately. Dr. Farland indicated that preparation of the staff paper requires extensive
analysis and more integration and evaluation of the research results to ensure that the information is
valuable to decision makers. Dr. Vandenberg indicated that a winnowing process is used to identify
research gaps and needs for inclusion in the staff paper. He noted that the feedback loop is important.

Dr. Lauren Zeise (Office of Environmental Health Hazard Assessment) asked how EPA determines what
issues and aspects to include in the criteria document. Dr. Les Grant (EPA/ORD/NCEA) responded that
OAR and ORD Laboratories/Centers identify key issues; they also conduct issue-oriented workshops to
obtain additional information. The criteria document development plan is then prepared. This plan
identifies key issues and what the document will contain. This is reviewed by the public and the SAB.
The document is then modified based on the comments received. Draft chapters are prepared and
reviewed through preliminary review workshops. The document is revised and then sent to the CASAC
for review. Dr. Farland noted that the paradigm has shifted somewhat. Problem formulation is conducted
much earlier in the process to ensure that the final product meets the needs of the client. Regarding
EPA’s draft Research Strategy for Particulate Matter, Dr. Carol Henry (Chemical Manufacturers
Association) asked how Dr. Vandenberg implements the changes suggested by the CASAC. Dr.
Vandenberg replied that the team reviews all responses to the questions received from the CASAC to
ensure that they represent the ORD-wide view. Each change suggested by the CASAC or resulting from
a CASAC question are implemented by rewriting the document. The strategy also will be revised based
on CASAC comments and suggestions.

Dr. Reiter pointed out that ORD is planning in three different years at any point in time—current
programs, next year’s budget, and the President’s budget. Because representatives from the
Laboratories/Centers and OAR have a strong influence on the research that is implemented, any changes
suggested by CASAC or the National Academy of Sciences (NAS) are reflected in the portfolio that is
proposed for upcoming years. Dr. Miller asked if there was a formal mechanism for documenting
responses to suggested changes. How is an up-to-date research inventory maintained? Dr. Vandenberg
responded that one of the first tasks of the working group is to update the inventory. He also would like
the research community to participate in updating the inventory. EPA will work with NARSTO to ensure
that the inventory is complete. The inventory will be made available online very soon.

Dr. Marilyn Brown (Oak Ridge National Laboratory) noted that matrix management has many advantages
and challenges. A significant challenge is that the milestones are contingent upon activities of others over
whom Dr. Vandenberg has no authority. There are a number of parallel programs (e.g., global climate
change), but many milestones could be better achieved with program integration. Dr. Vandenberg
indicated that ORD’s formal research planning process includes such integration. Cross-cutting meetings
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are held several times each year to ensure that ORD is looking across programs and that appropriate ties
are being built. Also at these meetings, the ALDs and ACDs try to identify gaps and missed
opportunities. Through a team approach, consensus is reached quickly in establishing a research portfolio
that addresses the scientific questions.

John Bachmann (EPA/OAQPS) commented that ORD does not control monitoring, but ORD is working
closely with OAR on the monitoring program. Dr. Vandenberg pointed out that ORD worked with PM
centers and the PIs of epidemiology and toxicity studies to ensure that the monitors were placed
appropriately.

Dr. Armistead Russell (Georgia Institute of Technology) asked if integration is better at lower levels.
What is done to integrate across laboratories? Dr. Vandenberg responded that integration must take place
at the PI level. The Baltimore study is an example of such integration. The effects and exposure
laboratories worked together at the PI level. He noted that there was strong upper management support
for that study and stressed the importance of upper management support for integration. Dr. Russell
asked how much management drove the integration. Dr. Vandenberg replied that there is a fair amount of
management drive behind the integration to overcome the natural tendency for researchers to focus on
their own interests. Dr. Judy Graham (EPA/ORD/NERL) added that the issue impacts whether the
integration is vertical or horizontal. Some integration comes from the top down; in other cases, it is the
researcher who determines who should work together. The Laboratories work together as a team to create
the experimental design and how the laboratories should integrate within the program. Dr. Jana Milford
(University of Colorado) asked if there are any expertise limitations that will prohibit EPA from
conducting the necessary research. Dr. Vandenberg responded that ORD has a strong intramural
program; in some areas they have adequate expertise, but not enough resources. Therefore, ORD focuses
on targeting the extramural program on research that compliments that of the intramural researchers. The
Science to Achieve Results (STAR) program is the Agency’s largest commitment to extramural PM
research. Dr. Reiter added that there is a Laboratory-based research program that allows ORD to pull in
expertise from other federal agencies through interagency agreements and from the private sector through
cooperative agreements. Therefore, ORD has three sources of research—intramural, investigator-initiated
STAR and Center grants, and Laboratory-based. Dr. Vandenberg noted that ORD also has a post-
doctoral program that brings more FTEs to the program and helps build capacity.

Dr. Small asked if Dr. Vandenberg could provide a demonstration of the research inventory because it
was not yet available on the Web. Dr. Vandenberg indicated that he could provide some screen shots. He
also pointed out that the original inventory is in the back of the National Research Council (NRC)
research priorities book. This book includes the core data, but the inventory now is more structured and
includes abstracts. Dr. Small indicated that it would be helpful to have a list of the leading scientists
identified in the inventory. Dr. Vandenberg mentioned that there are biosketches of the scientists in the
report that was sent earlier to the BOSC. Dr. Small also requested a list of the five new PM sectors. Dr.
Vandenberg agreed to provide that to participants today. Dr. Burke asked how ORD avoided isolating the
PIs from the decision making process. How do ORD managers insulate the scientists from the political
comments so that they can continue with the research without removing them from the decision making
process? Dr. Vandenberg responded that the scientists are not isolated, but there is a buffer in the form of
the National Research Council Committee. This committee created the list of research issues and
recommendations and there is significant Congressional support for those recommendations. Dr.
Vandenberg added that there are a number of Congressional inquiries. Congress wants to know, for
example, what will be included in the criteria document. They are, however, aware that the EPA is not
likely to identify a “silver bullet” to solve the PM problem. Therefore, their expectations are realistic.

Dr. Farland pointed out that ORD includes the EPA Program Offices in the planning process to prevent
them from reassigning resources to address other questions/issues. Dr. Preuss noted that there has been
little political pressure regarding the PM issue; however, Congress may loose interest in it or a change in
Administration may significantly affect the program. That is when the program becomes vulnerable.
How can we immunize ourselves? The NRC is a good buffer.
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Dr. Jerald Schnoor (University of lowa) indicated that ORD has organized the program around the 10
questions from the NRC report. Are there alternative hypotheses being developed? Dr. Vandenberg
responded that a group of experts was brought together to develop alternative hypotheses. He noted that
the exploration of these alternatives is being encouraged in the STAR program. He acknowledged that
this could be a weakness of the program, in that ORD relies upon the scientific community to respond to
the STAR program solicitations; however, priorities had to be established because of the myriad of
alternative hypotheses. The program is hypothesis-oriented and it is consistent with the NRC report. Dr.
Preuss added that STAR/Center proposals are subjected to an internal review to ensure that alternatives
are being covered. Dr. Reiter pointed out that the PM program is covering all 10 of the items identified in
the NRC report. Dr. Ann Bostrom (National Science Foundation) noted that peer review often promotes
conservative approaches. How does ORD deal with this and how are the peer review panels selected?
Dr. Vandenberg replied that the RFAs are drafted by the team and are designed to focus on the gaps. The
RFAs identify what the team wants outside researchers to explore. Dr. Preuss indicated that it is difficult
to prevent conservative approaches; however, if the internal review indicates that the work should be
funded, EPA will fund it. The internal group explicitly discusses riskiness. With regard to panel
selection, Dr. Preuss indicated that reviewers are selected using a process that is similar to other agencies.
Each grant is usually assigned to three primary reviewers; Centers are assigned 10 primary reviewers
because of the size and importance of these awards. He noted that it has been very difficult to identify
peer reviewers within the United States who were not involved in the PM program. Therefore, ORD
looked to Canada and other countries to identify the required expertise for peer review panels.

Dr. Bostrom asked if there is any way that the BOSC can assist ORD in cutting through the “red tape”
often involved in expending resources. Dr. Vandenberg replied that ORD has implemented appropriate
administrative controls. Dr. Foley indicated that ORD is aware of the legal and regulatory constraints and
the areas where it has flexibility. He noted that ORD will find ways to streamline processes when
necessary. Dr. Bostrom noted that there are a number of committees and groups that appear to involve
the same people. She requested a list of the committees/groups and asked if there was a way that ORD
could streamline the number of committees/groups. Dr. Vandenberg responded that the same names
appear primarily because of the ALDs and ACDs who are responsible for much of the integration,
planning, and coordination. He noted that there are only three major committees/groups. Dr. Bostrom
also asked if ORD is coordinating workshops with other agencies/organizations. Dr. Vandenberg replied
that ORD is coordinating its next large PM meeting with a number of other groups.

Dr. Henry asked if the management structure of the PM program is a good model. Is NAS oversight a
good model? Dr. Vandenberg indicated that it is a good model for managing a program. He added that
NAS oversight also is good as long as it does not include instruction on how the work should be done.

He noted that there was too much direction on how to do the research in the second NAS report. Dr.
Henry pointed out that the NAS recommended several things that appeared to be easy to implement, but
EPA has not done so yet. NAS has no authority over EPA to ensure that these are implemented and to
change the Agency’s priorities. Dr. Zenick noted that the relationship between NAS and EPA will evolve
and a proper balance will be developed. Dr. Reiter mentioned that the NAS report described a multi-year
research plan for PM. There is value in that. This multi-year plan puts EPA in a much stronger position
to argue for resources. In addition, because the NAS report came from outside the EPA, it had credibility.
He noted that EPA’s plan is very similar to the NAS plan.

Dr. Miller asked if there was an infusion of funds for the PM research program or were the funds
reassigned from other programs within EPA. Dr. Preuss replied that ORD’s budget has been flat for the
past 4 years; therefore, it was a reassignment of funds. Dr. Miller asked if the funding was contingent
upon EPA following NRC’s recommendations. Dr. Vandenberg replied that Dr. Miller’s wording may be
too strong. EPA views NRC’s 10 recommendations as a guide. He indicated that he can identify how the
resources allocated to the PM program align with the NRC recommendations. Dr. Kavanaugh pointed out
that the document sent earlier to the BOSC has a list of the funds and how they have been allocated. He
asked about number 7 because of the large increase from $1.9 million to $7.4 million. Dr. Vandenberg
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replied that the allocation reflects internal shifting as well as the STAR program funding. He noted that
decisions regarding the allocation of internal funding are guided by the research plans developed by the
line managers.

Dr. Ray Loehr (University of Texas) asked what approach ORD plans to take to disseminate the research
results and incorporate them into the decision making framework within the Agency. Dr. Vandenberg
responded that most of the results are formally reported in the criteria document. That is a well known
mechanism for communicating research results. The formality of that process also lends credibility. Dr.
Loehr asked to what extent does Dr. Vandenberg or others brief the Administrator and Congress on the
scientific results that are important to decision making. Dr. Vandenberg replied that the OAR is
responsible for much of the briefing activity. He added that ORD often supports OAR in briefing the
Administrator and Congress.

Dr. Denson closed this discussion session by reiterating the charge to the Subcommittees. He reminded
the participants to review the responses to the self-study questions and the responses to the ORD charge
questions. He noted that the challenge is to identify areas/issues that have not been mentioned or
discussed. Dr. Denson indicated that Dr. Loehr and Dr. Henry, who are members of the Integration
Subcommittee, have identified a number of specific points for each Subcommittee to address. Dr. Loehr
asked each Subcommittee to provide input regarding the integration functions. Identify what has worked
and where more work is needed. Also identify both positive aspects and areas that need improvement.
Dr. Henry asked the Subcommittees to provide input on managing accountability—team and team
member performance. Also identify how ORD is managing interaction with external stakeholders. She
noted that Dr. Vandenberg mentioned federal interaction, but not stakeholder (which includes the
regulated community) interaction. What would stakeholders say about the PM program? Dr. Denson
pointed out that this should be a positive exercise that will help ORD succeed in its mission. What can
we do to help them move forward? Dr. Denson then dismissed participants to attend the four concurrent
breakout sessions—Exposure/Atmospheric, Epidemiology/Toxicology, Assessment, and Risk
Management. Following the breakout sessions, there were six concurrent sessions (i.e., Exposure,
Atmospheric, Epidemiology, Toxicology, Assessment, and Risk Management), during which interviews
were conducted with the Laboratory/Center science managers and staff scientists.

Friday, October 29, 1999

Dr. Denson opened the morning session and Ms. Hamilton reminded the BOSC Subcommittee members
to submit their travel forms before leaving the meeting.

Integration Across the Risk Management Paradigm

Dr. William Farland indicated that integration is a key element of ORD’s strategic goals and plans. This
integration includes management integration, science integration, and how to measure success for
integration. He noted the importance of integration across the PM program and the integration of
planning efforts with program implementation. There has been considerable discussion about cross-
disciplinary integration and how that can be accomplished across Laboratories/Centers and within
Laboratories/Centers. He acknowledged that there is room for improvement, but that ORD has made a
substantial effort to accomplish science integration. Another important aspect of integration involves the
intramural and extramural programs—how the STAR program is integrated with intramural research
efforts. Dr. Farland also mentioned the importance of measuring integration success. What is the effect
of integration on risk management and how standards are set? He noted that ORD has not identified
specific measures of success for integration.

Dr. Peter Preuss indicated that 1-2 years from now there should be no gap areas that are not being
addressed. The research efforts should cover the entire spectrum. During yesterday’s sessions, the
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discussion focused on the questions that the BOSC had distributed to ORD; however, there are many
other documents/materials that ORD did not provide to the BOSC. Dr. Preuss indicated that additional
information would be provided if requested. He mentioned that the criteria document will identify the
degree to which the science comes together. Are there other success measures?

Dr. Burke noted that ORD has expended tremendous resources and talent on this effort. Are there
questions that are not being addressed? What did ORD terminate to fund the PM research program? Dr.
Vandenberg responded that most of the funding was taken from the ozone program. Dr. Burke replied
that ozone is important. Does ORD have enough capacity to implement the PM program and efforts to
address another new issue? Dr. Preuss noted that the BOSC’s questions did not go that far. Given that
ORD’s budget is flat, other programs must be sacrificed to fund the PM program. There are many
different factors that affect these budget shifts. Dr. Preuss did not think the BOSC should focus on this
issue.

Dr. Small indicated that it is important to have good interaction between the PM and other programs. He
noted that EPA has considerable talent in the area of uncertainty analysis. Is the PM program integrated
with those experts? Links need to be built between the PM program and other programs to facilitate a
smooth transition when the PM program winds down and the PM issue is solved. Dr. Reiter indicated
that ORD has tried to deal with this issue by structuring the research program along Agency goals. Goal
8 of the EPA strategic plan is sound science. Much of the work in support of Goal 8 focuses on
conducting research to improve the scientific basis for conducting risk assessment. Many links have been
made under this goal. Dr. Farland agreed that the focus is how to integrate ORD’s efforts under sound
science. For example, one objective is to develop strategic methods and risk assessment models that will
be useful for PM and other programs. He noted that there is considerable integration in the air program,
but he acknowledged that it could be planned more effectively.

Dr. Miller indicated that the interaction between ozone and particles is seasonal. The ozone problem has
not been solved and EPA has a legislational requirement for generating new knowledge about the ozone
issue. Dr. Vandenberg replied that ORD recognizes that need, but the overall budget is flat. He noted
that the indoor air program was eliminated as a separate program; some of the research has been
incorporated into the PM program. Dr. Miller suggested that one of the BOSC’s recommendations could
be that EPA needs to take a more global orientation to air issues. Dr. Zenick noted that Drs. Noonan and
Perciasepe (AA/OAR) met with the Chair of the CASAC to discuss this issue. They agreed to form a
small group to scope out what should be done to address the outdoor/indoor air issues.

Dr. Henry pointed out that there are some fundamental technical questions that underlie ORD’s efforts.
She suggested looking across programs to identify opportunities where the PM program could fund
research that might be helpful in addressing other issues of concern to ORD. Common, generic issues
should be identified. Dr. Preuss agreed that such an approach is important. He noted that ORD has tried
to develop a risk-based program and criteria have been identified to winnow out those issues that have
little impact on risk. The PM program stands out because of the magnitude of the risk assessment that has
been done in that program compared to other areas. Dr. Preuss mentioned that approximately half of
ORD’s research program focuses on scientific questions that underlie all problem areas. ORD needs to
help outsiders understand how that research relates to other programs.

Dr. Zenick commented that integration is a key issue. As the Administration changes, there will be
management changes within federal agencies, and it may be more difficult to keep the federal partners
involved. What can ORD do to keep these federal partners working together for the next 5-10 years? Dr.
Reiter pointed out that this is not just an external problem. How do we keep EPA involved for the next 5-
10 years? Dr. Henry stressed the importance of continuing to work with the National Institutes of Health.
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Dr. Denson wrapped up the morning discussion by describing the content of the report on the PM
research program that will be prepared by the BOSC. The report will contain: (1) an executive summary;
(2) an introduction that describes the process and recommendations; (3) a chapter on the self-study
questions; (4) chapters for each of the Subcommittees that will include a list of the self-study questions,
commentary on ORD’s responses to the questions, and recommendations from the BOSC; and (5) bullets
on the six questions in the charge letter from the AA/ORD. Dr. Denson suggested that the next BOSC
meeting be held in Washington, DC, in January; possibly January 27-28. He asked members to notify
Ms. Hamilton regarding their availability. Ms. Hamilton mentioned that a report to Congress is due. Dr.
Denson agreed to provide Ms. Hamilton with a list of accomplishments for the report as soon as possible.
Dr. Denson then adjourned the meeting so that Subcommittee members could meet to begin preparing
their respective chapters of the report on the PM research program.

Action Items

<> Dr. Small asked Dr. Preuss to provide the BOSC copies of ORD’s multi-year plan. Dr. Preuss agreed
to provide copies of the plan as soon as it is available.

<> Dr. Denson agreed to provide to Ms. Hamilton a list of accomplishments for inclusion in the report to
Congress.

<> Subcommittee members will prepare draft chapters and bullets on the six charge questions for
inclusion in the review report.

<> The Integration Subcommittee will prepare the final report, which will include: (1) an executive
summary; (2) an introduction that describes the process and recommendations; (3) a chapter on the
self-study questions; (4) chapters for each of the Subcommittees that will include a list of the self-
study questions, commentary on ORD’s responses to the questions, and recommendations from the
BOSC; and (5) bullets on the six questions in the charge letter from the AA/ORD.

<> BOSC members will notify Ms. Hamilton regarding their availability for the next BOSC meeting,
tentatively scheduled for January 2000.

October 1999 BOSC Executive Committee Meeting Summary 13



List of Participants

John D. Bachmann

Office of Air Quality Planning and
Standards, MD-10

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-541-5359

E-mail: bachmann.johnd@epa.gov

Linda Birnbaum

National Health and Environmental
Effects Research Laboratory, MD-66

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-541-2655

E-mail: birnbaum.linda@epa.gov

Ann Bostrom, Ph.D.

Associate Professor

School of Public Policy

Georgia Institute of Technology

685 Cherry Street

Atlanta, GA 30332-0345

Telephone: 404-894-9629

Receptionist: 404-894-3196

Fax: 404-894-0535

E-mail: ann.bostrom@pubpolicy.gatech.edu

Ann Bostrom, Ph.D. (Current Address)
Program Director

Decision, Risk, and Management Science
Program

Division of Social and Economic Sciences
National Science Foundation

4201 Wilson Boulevard, Room 995
Arlington, VA 22230

Telephone: 703-306-1757

Fax: 703-306-0485

E-mail: abostrom@nsf.gov

Marilyn A. Brown, Ph.D.
Deputy Director
Energy Efficiency and Renewable Energy
Program
Oak Ridge National Laboratory
P.O. Box 20008
Oak Ridge TN 37831-6186
Telephone: 423-576-8152
Fax: 423-241-0112
E-mail: brownma@ornl.gov
FedEx: Bethel Valley Road
Building 4500 North
Oak Ridge, TN 37831-6186

Thomas A. Burke, Ph.D.

Co-Director

Risk Sciences and Public Health Institute
The Johns Hopkins University

624 North Broadway, Room 551
Baltimore, MD 21205

Telephone: 410-955-1604

Fax: 410-614-2797

E-mail: tburke@jhsph.edu

James S. Bus, Ph.D.

Technical Director

Health and Environmental Sciences
The Dow Chemical Company

1803 Building

Midland, MI 48674

Telephone: 517-636-4557

Fax: 517-638-9864

E-mail: jbus@dow.com

Rebecca Calderon

National Health and Environmental Effects

Research Laboratory, MD-58A
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711
Telephone: 919-966-0617
E-mail: calderon.rebecca@epa.gov

Beverly J. Campbell

The Scientific Consulting Group, Inc.
656 Quince Orchard Road, Suite 210
Gaithersburg, MD 20878

Telephone: 301-670-4990

Fax: 301-670-3815

E-mail: bcampbel@scgcorp.com

October 1999 BOSC Executive Committee Meeting Summary

14



List of Participants (Continued)

Jason Ching

National Exposure Research Laboratory, MD-80
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

Telephone: 919-541-4801

E-mail: ching.jason@epa.gov

Richard W. Clapp, Ph.D.

Assistant Professor’

Department of Environmental Health
School of Public Health

Boston University

715 Albany Street

Boston, MA 02118

Telephone: 617-638-4620

Fax: 617-638-4857

E-mail: rclapp@bu.edu

Daniel L. Costa

National Health and Environmental Effects
Research Laboratory, MD-82

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-541-2532

E-mail: costa.dan@epa.gov

Larry T. Cupitt

National Exposure Research Laboratory, MD-77
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

Telephone: 919-541-2454

E-mail: cupitt.larry@epa.gov

CIliff I. Davidson, Ph.D.

Director, Environmental Institute
Professor, Carnegie Mellon University
Porter Hall, Frew Street

Pittsburgh, PA 15213

Telephone: 412-268-2951

Fax: 412-268-7813

E-mail: cliff@andrew.cmu.edu

Costel D. Denson, Ph.D.

Vice Provost for Research

University of Delaware

210 Hullihen Hall

Newark, DE 19716

Telephone: 302-831-4007

Fax: 302-831-8620

E-mail: costel.denson@mvs.udel.edu

Robert Devlin

National Health and Environmental Effects
Research Laboratory, MD-58

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-966-6256

E-mail: devlin.robert@epa.gov

Robert S. Dewoskin

National Health and Environmental Effects
Research Laboratory, MD-55

U.S. Environmental Protection Agency
Research Triangle Park, NC 27711
Telephone: 919-541-1089

E-mail: dewoskin.rob@epa.gov

Kevin Dreher, Ph.D.

National Health and Environmental Effects
Research Laboratory, MD-82

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-541-3691

E-mail: dreher.kevin@epa.mail

Joe A. Elder, Ph.D.
National Health and Environmental
Effects Research Laboratory, MD-87
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711
Telephone: 919-541-2542
Fax: 919-541-4201
E-mail: elder.joe@epa.gov
FedEx: U.S. EPA/NHEERL (MD-87)
2525 Highway 54
Research Triangle Park, NC 27711

Jerald A. Fagliano, M.P.H., Ph.D.
New Jersey Department of Health and
Senior Service
Consumer and Environmental Health Services
210 South Broad Street, 5th Floor
Trenton, NJ 08625-0360
Telephone: 609-984-2193
Fax: 609-633-2192
E-mail: jaf@doh.state.nj.us

October 1999 BOSC Executive Committee Meeting Summary

15



List of Participants (Continued)

William H. Farland, Ph.D.

Director, National Center for Environmental
Assessment, 8601D

U.S. Environmental Protection Agency

401 M Street, SW

Washington, DC 20460

Telephone: 202-564-3322

Fax: 202-565-0057

E-mail: farland.william@epamail.epa.gov

Larry Folinsbee

National Center for Environmental
Assessment, MD-52

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-541-2229

E-mail: folinsbee.lawrence@epa.gov

Gary J. Foley, Ph.D.

Director, National Exposure Research
Laboratory, MD-75

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-541-2106

Fax: 919-541-0445

E-mail: foley.gary@epa.gov

Judith Graham, Ph.D.

National Exposure Research Laboratory, MD-75
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

Telephone: 919-541-0349

E-mail: graham.judith@epa.gov

Shirley R. Hamilton

Designated Federal Official

National Center for Environmental Research and
Quality Assurance, 8701R

U.S. Environmental Protection Agency

401 M Street, SW

Washington, DC 20460

Telephone: 202-564-6853

Fax: 202-565-2444

E-mail: hamilton.shirley@epa.gov

D. Bruce Harris
National Risk Management

Research Laboratory, MD-61
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711
Telephone: 919-541-7807
E-mail: harris.bruce@epa.gov

Carol Henry, Ph.D., D.A.B.T.

Vice President for Science and Research
Chemical Manufacturers Association
1300 Wilson Boulevard

Arlington, VA 22209

Telephone: 703-741-5200

Fax: 703-741-6200

E-mail: carol henry@mail.cmahg.com

V. Ross Highsmith

National Exposure Research Laboratory
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711
Telephone: 919-541-7828

E-mail: highsmith.ross@epa.gov

Murray V. Johnston, III, Ph.D.

Professor of Chemistry

Department of Chemistry and Biochemistry
University of Delaware

Newark, DE 19716

Telephone: 302-831-8014

Fax: 302-831-6335

Web: http://www.udel.edu/chem/johnston

Larry G. Jones
National Risk Management

Research Laboratory, MD-61
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711
Telephone: 919-541-7716
E-mail: jones.larry@epa.gov

Michael C. Kavanaugh, Ph.D.
Malcolm Pirnie, Inc.

180 Grand Avenue, Suite 725
Oakland, CA 94612

Telephone: 510-451-8900

Fax: 510-451-8904

E-mail: mkavanaugh@pirnie.com

October 1999 BOSC Executive Committee Meeting Summary

16



List of Participants (Continued)

Robert Kavlock

National Health and Environmental Effects
Research Laboratory, MD-71

U.S. Environmental Protection Agency
Research Triangle Park, NC 27711
Telephone: 919-541-2771

Nancy K. Kim, Ph.D.

Director, Division of Environmental Health
Assessment

New York State Department of Health

Room 500, Flanigan Square

547 River Street

Troy, NY 12180-2216

Telephone: 518-402-7511

Fax: 518-402-7509

E-mail: nkkO1@health.state.ny.us

Hillel Koren

National Health and Environmental Effects
Research Laboratory

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Raymond C. Loehr, Ph.D.

Professor, Environmental and Water Resources
Engineering Program

Department of Civil Engineering

University of Texas at Austin

9.102B EJC Hall

Austin, TX 78712

Telephone: 512-471-4624

Fax: 512-471-8449

E-mail: r.loehr@mail.utexas.edu

David Mage

National Center for Environmental Assessment
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

E-mail: mage.david@epa.gov

Allan H. Marcus

National Center for Environmental
Assessment, MD-52

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-541-0636

E-mail: marcus.allan@epa.gov

G. Blair Martin

National Risk Management Research
Laboratory, MD-60

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-541-7504

E-mail: martin.blair@epa.gov

Bonnie J. McCay, Ph.D.

Professor, Department of Human Ecology
Cook College, Rutgers State University
55 Dudley Road

New Brunswick, NJ 08901

Telephone: 732-932-9168

Fax: 732-932-6667

E-mail: mccay@aesop.rutgers.edu

Douglas McKinney
National Risk Management

Research Laboratory, MD-60
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711
Telephone: 919-541-3006
E-mail: mckinney.douglas@epa.gov

Hugh McKinnon, M.D.

National Risk Management Research
Laboratory, 235

Cincinnati, OH 45268

Telephone: 513-569-7418

Fax: 513-569-7680

E-mail: mckinnon.hugh@epa.gov

Jana Beth Milford, Ph.D.

Department of Mechanical Engineering, CB427
University of Colorado

Boulder, CO 80309-0427

Telephone: 303-492-5542

Fax: 303-492-2863

E-mail: milford@spot.colorado.edu

Charles A. (Andy) Miller

National Risk Management Research
Laboratory, MD-65

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-541-2920

E-mail: miller.andy@epa.gov

October 1999 BOSC Executive Committee Meeting Summary

17



List of Participants (Continued)

Frederick Miller, Ph.D.

Chemical Industry Institute of Toxicology
6 Davis Drive

Research Triangle Park, NC 27709
Telephone: 919-558-1229

Fax: 919-558-1404

E-mail: fmiller@ciit.org

Lucas Neas

National Health and Environmental Effects
Research Laboratory, MD-58

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-966-9961

E-mail: neas.lucas@epa.gov

Robert A. Olexsey

National Risk Management Research
Laboratory, MD-60

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-541-2821

E-mail: olexsey.robert@epa.gov

Betty Overton

National Center for Environmental Research and
Quality Assurance, 8701R

U.S. Environmental Protection Agency

401 M Street, SW

Washington, DC 20460

Telephone: 202-564-6853

Fax: 202-565-2444

E-mail: hamilton.shirley@epa.gov

Haluk A. Ozkaynak

National Exposure Research Laboratory, MD-56
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

Telephone: 919-541-5172

E-mail: ozkaynak.haluk@epa.gov

Dale A. Pahl

National Health and Environmental Effects
Research Laboratory, MD-75

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-541-1851

Deran Pashayan

National Center for Environmental Research
and Quality Assurance, 8723R

U.S. Environmental Protection Agency

401 M Street, SW

Washington, DC 20460

Telephone: 202-564-6913

E-mail: pashayan.deran@epa.gov

Jack Puzak

Deputy Director, National Center for

Environmental Research and Quality
Assurance, 8701R

U.S. Environmental Protection Agency

401 M Street, SW

Washington, DC 20460

Telephone: 202-564-6825

Fax: 202-564-2444

E-mail: puzak.jack@epa.gov

Peter W. Preuss, Ph.D.

Director, National Center for Environmental
Research and Quality Assurance, 8701R

U.S. Environmental Protection Agency

401 M Street, SW

Washington, DC 20460

Telephone: 202-564-6825

Fax: 202-564-2444

E-mail: preuss.peter@epa.gov

Lawrence W. Reiter, Ph.D.

Director, National Health and Environmental
Effects Research Laboratory, MD-51

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-541-2281

Fax: 919-541-4324

E-mail: reiter.larry@epa.gov

Armistead G. Russell, Ph.D.

Georgia Power Distinguished Professor of
Environmental Engineering

School of Civil and Environmental
Engineering

Georgia Institute of Technology

200 Bobby Dodd Way

Atlanta, GA 30332-0512

Telephone: 404-894-3079

Fax: 404-894-8266

E-mail: trussel@ce.gatech.edu

October 1999 BOSC Executive Committee Meeting Summary

18



List of Participants (Continued)

James Samet

National Health and Environmental Effects
Research Laboratory, MD-58D

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-541-0665

E-mail: samet.jim@epa.gov

Angela Sammarco

The Scientific Consulting Group, Inc.
656 Quince Orchard Road, Suite 210
Gaithersburg, MD 20878

Telephone: 301-670-4990

Fax: 301-670-3815

E-mail: asammarc@scgcorp.com

Kenneth Schere

National Exposure Research Laboratory, MD-80
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

Telephone: 919-541-3795

E-mail: schere.kenneth@epa.gov

Frank Schiermeier

National Exposure Research Laboratory, MD-80
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

Telephone: 919-541-4542

E-mail: schiermeier.francis@epa.gov

Jerald L. Schnoor, Ph.D.

Professor, College of Civil and Environmental
Engineering

University of lowa

202 IATL

116 Engineering Research Facility

Iowa City, IA 52242-1000

Telephone: 319-335-5649

Fax: 319-335-5585

E-mail: jschnoor@cgrer.uiowa.edu

Linda S. Sheldon

National Exposure Research Laboratory, MD-77
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

Telephone: 919-541-2205

E-mail: sheldon.linda@epa.gov

Chon Shoaf

National Exposure Research Laboratory, MD-52
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

Telephone: 919-541-4155

Mitchell J. Small, Ph.D.

Professor, Department of Civil and
Environmental Engineering

Carnegie-Mellon University

Porter Hall 119, Frew Street

Pittsburgh, PA 15213-3890

Telephone: 412-268-8782

Fax: 412-268-7813

E-mail: ms35@andrew.cmu.edu

Anne E. Smith, Ph.D.
Vice President

Charles River Associates
600 13th Street, NW
Washington, DC 20005
Telephone: 202-662-3872
Fax: 202-662-3910
E-mail: aes@crai.com

N. Dean Smith
National Risk Management

Research Laboratory, MD-63
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711
Telephone: 919-541-2708
E-mail: dsmith@epa.gov

Leslie E. Sparks

National Risk Management Research
Laboratory, MD-54

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-541-2458

E-mail: sparks.leslie@epa.gov

John Vandenberg, Ph.D.

Director, Particulate Matter Research Program

National Health and Environmental Effects
Research Laboratory, MD-51A

Research Triangle Park, NC 27711

Telephone: 919-541-4527

Fax: 919-541-0642

E-mail: vanderberg.john@epa.gov

October 1999 BOSC Executive Committee Meeting Summary

19



List of Participants (Continued)

James S. Vickery

National Exposure Research Laboratory, MD-75
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

Telephone: 919-541-2184

E-mail: vickery.james@epa.gov

Darryl von Lehmden
Midwest Research Institute

Russell Wiener

National Exposure Research Laboratory, MD-46
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

Telephone: 919-541-1910

E-mail: wiener.russell@epa.gov

William E. Wilson

National Center for Environmental
Assessment, MD-52

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

Telephone: 919-541-2551

E-mail: wilson.william@epa.gov

Hanspeter Witschi, Ph.D.
University of California-Davis
ITEH

Old Davis Drive

Davis, CA 95616-8615
Telephone: 530-752-0915
Fax: 530-752-5300

E-mail: hrwitschi@ucdavis.edu

Lauren Zeise, Ph.D.

Reproductive and Cancer Hazard
Assessment Section

Office of Environmental Health Hazard
Assessment

1515 Clay Street, 16th Floor

Oakland, CA 94612

Telephone: 510-622-3195

Fax: 510-622-3211

E-mail: lzeise@oehha.ca.gov

Harold Zenick, Ph.D.

Office of Research and Development
U.S. Environmental Protection Agency
401 M Street, SW

Washington, DC 20460

E-mail: zenick.hal@epa.gov

Rae Zimmerman, Ph.D.
Professor, Planning and Public Administration
Director, Institute for Civil Infrastructure Systems
Robert F. Wagner Graduate School of
Public Service
New York University
4 Washington Square North
New York, NY 10003
Telephone: 212-998-7432
Fax: 212-995-3890
E-mail: rzl@is2.nyu.edu

Roy B. Zweidinger

National Exposure Research Laboratory, MD-47
U.S. Environmental Protection Agency
Research Triangle Park, NC

Telephone: 919-541-2324

E-mail: zweidinger.roy@epa.gov

October 1999 BOSC Executive Committee Meeting Summary

20



